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The real-time images of computed tomography (CT)-fluoroscopy provide an excellent means of guidance for
percutaneous interventions. We describe the performance of T-fastener gastropexy and percutaneous
gastrostomy under CT-fluoroscopic guidance in a 59-year-old woman who had received total
pharyngolaryngectomy for hypopharyngeal cancer and partial gastrectomy with Billroth II anastomosis for
bleeding gastric ulcer 10 years before this operation. The previous gastric operation altered the gastrointestinal
anatomy and made conventional fluoroscopic-guided percutaneous gastrostomy extremely difficult and risky.
The T-fastener gastropexy and percutaneous gastrostomy were accomplished smoothly in a single session
using CT-fluoroscopic guidance. This modified method of percutaneous gastrostomy may be useful in patients
with anatomic distortion due to previous gastric surgery. [J Formos Med Assoc 2006;105(2):168–171]
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Radiologic percutaneous gastrostomy has been
established as a safe and effective technique for
creating a route for enteral feeding.1–5 However,
there are several potential problems in performing
percutaneous gastrostomy under conventional
fluoroscopic guidance in a patient with previous
partial gastrectomy, including small and elevated
gastric remnant, and overlying transverse colon
and left lobe of the liver. Unlike conventional com-
puted tomography (CT), multi-detector CT scan
with high-speed array processors allows real-time
image reconstruction and display of CT images. CT
fluoroscopy offers real-time monitoring of the
procedure. It plays an important role when percu-
taneous interventional procedures cannot be guid-
ed adequately by other imaging techniques such
as conventional fluoroscopy.6 It is possible to scan
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and view the procedure continuously, allowing
real-time assessment of the T-fasteners, Seldinger
needle, puncture direction and route, hydrophilic
guide wire and deployment of the gastrostomy
catheter. In problematic situations, CT fluorosco-
py may be a safe and practical alternative for treat-
ing patients with distorted anatomy. We describe
the successful performance of percutaneous gas-
trostomy using T-fastener gastropexy under CT-
fluoroscopic guidance in a patient with partial
gastrectomy.
Case Report
A 59-year-old woman underwent total pharyngola-
ryngectomy due to hypopharyngeal cancer and
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dominal wall overlying the gastric remnant was
localized using the CT images. A puncture site in
the left intercostal space was carefully determined
to avoid inadvertent puncture of the left lobe of
the liver and the left lower lobe of the lung. Under
CT-fluoroscopic guidance, we used the introducer
needle preloaded with the T-fastener (Brown/
Mueller T-fastener set; Medi-tech/Boston Scientific,
Watertown, MA, USA) to pierce the anterior wall
of the gastric remnant and then to perform the gas-
tropexy. The second T-fastener was placed about
2 cm laterally from the first in order to tightly an-
chor the anterior gastric remnant to the abdomi-
nal wall (Figures B and C). An 18-gauge, 10-cm
Seldinger needle (Cook Inc, Bloomington, IN,
USA) was directly inserted via the center part of
the skin between the gastropexy fasteners into the
gastric remnant, and a 0.035-inch Terumo hy-
drophilic guide wire (Terumo, Tokyo, Japan) was
exchanged with the Seldinger needle. After gradu-
al dilation of the tract, a 12-F pigtail gastrostomy
catheter (Medi-tech/Boston Scientific) was insert-
ed into the remnant stomach (Figures D–F). At the
end of the procedure, 10 mL of water-soluble con-
trast medium was injected via the feed port of the
gastrostomy catheter. Clear opacification of the
remnant stomach was noted, indicating a success-
ful procedure.
No complications, either major (peritonitis,
hemorrhage necessitating emergency exploratory
laparotomy, or external catheter leak necessitating
catheter removal) or minor (catheter malfunction
requiring catheter exchange or superficial stomal
infection), were observed during the 48 hours af-
ter the procedure. A formula diet was started. The
patient had no complications during 90 days of
postoperative follow-up.
Discussion
Conventional fluoroscopic guidance for percuta-
neous gastrostomy is recognized as a safe and ef-
fective technique for creating an access for enteral
feeding in patients with deglutition disorders,1–5
with high success rates (95–100%), few complica-
needed enteral feeding access due to postoperative
deglutition disorders. She had a history of gastric
ulcer with bleeding, and had undergone subtotal
gastrectomy and Billroth II anastomosis prior to
this admission > 10 years previously. She had also
received cholecystectomy, choledochoduodenos-
tomy, and choledocholithotomy due to gallstones
and intrahepatic-duct stones 15 years previously.
The percutaneous gastrostomy procedure be-
gan with insertion of a 5-F angiographic catheter
through the nose into the gastric remnant. There-
after, a preliminary radiograph was taken during
inflation of air via the angiocatheter. Small size of
the gastric remnant with poor gaseous distension
due to rapid escape of the inflated air into the ef-
ferent loop was noted. Furthermore, the gastric
remnant was highly seated in the subcostal loca-
tion, making direct percutaneous gastric puncture
hazardous (Figure A). Owing to the great difficul-
ty in performing conventional fluoroscopically-
guided percutaneous gastrostomy, percutaneous
gastrostomy under CT-fluoroscopic guidance was
planned.
The scanner used was a four-detector row CT
(Somatom Volume Zoom, Siemens, Erlangen,
Germany) with fast half-second gantry-rotation
time. Its high-speed array processors allow real-
time image reconstruction (delay time, < 1.3
seconds; up to 6 image frames/second). A dose-
reduction function (HandCareTM) was available
to switch off radiation from 10 to 2 o’clock clock-
wise to reduce patient and operator exposure to
radiation. A ceiling-mounted monitor placed be-
side the CT gantry allowed viewing of real-time
image frames during the procedure. Foot pedals
alongside the CT table were used to control CT
fluoroscopy and to adjust the CT table’s position
and height. The CT table could be moved in and
out of the gantry during CT fluoroscopy by using a
joystick anchored to the CT table. The exposure
parameters were 120 kV and 50–130 mAs, with a
collimation of 7 mm thickness. The image quality
from CT fluoroscopy was considered adequate
when the target organ, T-fastener and Seldinger
needles could be well visualized.
The expected puncture site in the left upper ab-
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tions (1.2–9%) and low mortality (0.8%).7 How-
ever, gastric surgery may lead to anatomic distor-
tion, which poses a great difficulty to the perform-
ance of percutaneous gastrostomy. The anatomic
problems of gastric remnants, including small
volume, high position, poor distension, are haz-
ardous for conventional percutaneous gastrosto-
my under fluoroscopic guidance. The application
of CT as a guiding tool for percutaneous gastro-
stomy in patients with small gastric remnant after
partial gastrectomy has been described, but none
of the reported cases were completed in a single
session. Sanchez et al reported gastric puncture or
T-fastener placement under conventional CT guid-
ance, while the subsequent steps, such as guide
wire and gastrostomy-catheter insertion, were com-
pleted under conventional fluoroscopic guidance
in the fluoroscopic suite.7 Kanazawa et al used
conventional CT to guide initial gastric puncture
and to confirm guide wire status within the gastric
remnant; thereafter, the patients were moved to
the fluoroscopic suite for completion of the pro-
cedure.8
With the advent of CT fluoroscopy that allows
continuous real-time display, interventional pro-
cedures under CT-fluoroscopic guidance for drain-
age or biopsy of lesions that are difficult to access
have been reported with great success.6,9–11 How-
ever, CT-fluoroscopic guidance for percutaneous
gastrostomy with a large-bore (12-F) catheter in a
single session has not been previously reported.
This case suggests the usefulness of CT fluorosco-
py in performing percutaneous gastrostomy in
patients with distorted gastric anatomy. Unlike
conventional CT, the dose-reduction function of
CT fluoroscopy allows radiation from the 10 to 2
o’clock position to be switched off to reduce oper-
ator hand exposure. With a minimal time delay,
the insertion of T-fasteners, guide wire and gas-
trostomy catheter can be continuously viewed on
the ceiling-mounted CT monitor, helping to avoid
inadvertent injury to adjacent visceral organs and
to ensure the patient’s safety throughout the
procedure.
Although CT-fluoroscopic guidance for percu-
taneous gastrostomy seems to be unnecessary as
Figure. (A) A 5-F angiographic catheter was used as a nasogastric tube for air inflation of the small gastric remnant. (B) The first T-fastener was
punctured via the selected site in the left anterior abdominal wall into the gastric remnant under CT-fluoroscopic guidance. (C) The second T-fastener
was positioned 2–2.5 cm lateral from the first. (D) A 0.035-inch hydrophilic guide wire was inserted through the 18-G puncture needle into the gastric
remnant under CT-fluoroscopic guidance. (E) A 12-F pigtail gastrostomy catheter was inserted into the gastric remnant. (F) A small amount of water-
soluble contrast medium was injected via the pigtail gastrostomy catheter into the gastric remnant to confirm correct placement of the catheter
within the stomach after the procedure.
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a routine, it may be clinically feasible for patients
with distorted gastric anatomy or small gastric rem-
nant after surgery to facilitate safe performance of
the whole procedure in a single session.
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